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Re: Ex Parte Communication in PR Docket No. 93-61

Dear Mr. Caton:

Pursuant to Section 1. 1206(a)(2) of the Commission's Rules, notice is hereby given of an
ex parte communication regarding the above-referenced proceeding. An original and one copy
of this letter and its attachments are being filed with the Secretary's Office.

This afternoon, Charles L. Taylor, President, Pinpoint Communications, Inc.
("Pinpoint"), Louis H.M. Jandrell, Vice President Design and Development, Pinpoint, and
Richard E. Wiley and David E. Hilliard of Wiley, Rein & Fielding, Pinpoint's counsel, met
with Richard M. Smith, Chief of the Filed Operations Bureau ("FOB") and Michael J. Marcus,
Assistant Bureau Chief for Technology, FOB.

Messrs. Taylor, Jandrell, Wiley and Hilliard discussed Pinpoint's positions regarding
spectrum allocation issues expressed in its pleadings filed in this proceeding.

Attached hereto is a copy of the documents made available during the meeting.
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Mr. William F. Caton
May 11, 1994
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If there are any questions regarding this matter, please contact the undersigned.

Respectfully submitted,

David E. Hilliard
Attorney for Pinpoint Communications,

Inc.
Attachments
cc: Mr. Richard M. Smith (w/attachs.)

Dr. Michael J. Marcus (w/attachs.)
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Wide-Area AVM Serves Important Public Interest Objectives

• Intelligent Vehicle-Highway Systems (IVHS)

Metropolitan-area traffic monitoring and control

Mass transit systems management

Public and private safety systems

Emergency roadside assistance

In-vehicle information

• Commercial fleet management

• Stolen vehicle recovery

• Advantages over other vehicle location systems, such as GPS

Far superior urban coverage -- where demand is greatest -- because not blocked by buildings
and trees

With GPS, only the vehicle knows where it is; a second radio system must be established to
transmit location information from mobile to central processing center

GPS is a solution to a limited part of the IVHS puzzle

PilfXt>il]Jt
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The Wide-Area AVM Marketplace Should be Governed by Competition

• Record reveals a diversity of approaches

Signals the fact that different developers are targeting different markets

Foreshadows potential for healthy competition

• Final rules for 902-928 MHz should accommodate this diversity to the extent practicable

• Commission recognizes that, where possible, competition should decide which systems best serve the
public interest
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Pinpoint's ARRAY'" System

• Spectrally efficient AVM system designed to operate in the high-noise environment of the 902-928
MHz band

12-16 MHz spectrum requirements of the system can be met on a shared basis

ARRAY"" system can co-exist with other users of the 902-928 MHz band (ISM, government,
local-area AVM, amateurs, Part 15)

Other wide-area AVM systems hope to use lower power levels and employ longer
communications ranges that are simply not suitable for reliable, relatively interference-tolerant
operation in the band

• Supports the high-capacity, accurate vehicle location needed for IVHS

1,000-3,000 vehicles per second per market (raw 30-foot accuracy, 95% of time)

10-250 times as much location capacity as other wide-area systems

Many of the IVHS initiatives require ARRAY"" network's capacity

Teletrac's small capacity would almost be consumed by a police department in a medium­
sized metro area

SW Bell's minuscule system nearly would be exhausted by a moderately sized taxi
company

• ARRAY" integrates high-speed data-messaging (approx. 300 kbps) with vehicle location function

• ARRAY" proven in Washington experimental system
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The Entire 902-928 MHz Band Should Be Made Available to Wide-Area Systems

• Intentions of the various wide-area systems to meet demand for AVM require access to entire 26 MHz
of 902-928 MHz band

• Wide-area systems are compatible with local-area systems

Wide-area AVM operators have indicated that wide-area systems can operate sufficiently well in
the presence of local-area systems

local-area systems have not indicated that wide-area systems are a potential interference
problem

• Wide-area systems can and should be designed to operate reliably in the presence of reasonable levels
of Part 15 operation

Part 15 devices should continue to be allowed to operate throughout 902-928 MHz band
consistent with obligations of noninterference

Page 4
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Part 15 Concerns Cannot Be Applied Equally to All Wide-Area Systems

• Part 15 industry concerned that wide-area systems will demand that unlicensed devices cease
operation at the first sign of interference (or potential interference) to wide-area systems

These worries are based upon the unrealistic expectations of some wide-area AVM system
designers to operate in a very quiet RF environment

The Part 15 industry has implied incorrectly that all wide-area systems are equally susceptible
to interference from the operation of Part 15 devices

• Part 15 industry generally is not concerned about the ability of their devices to operate in the presence
of wide-area signals

• Wide-area AVM systems should and can be designed to tolerate reasonable levels of interference in
the 902-928 MHz band

ARRAy'" has been designed to account for potential interference from Part 15 devices (and
local-area systems) through various means, including base station placement, power levels, and
high level protocol error recovery

In their latest comments, other wide-area system developers have acknowledged the availability
of these methods to make their systems more robust
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The Potential for Interference to Wide-Area Systems Has Been Overstated in the Record

• By focusing on individual radio links and assuming simultaneous operation, the studies submitted in
this proceeding overestimate the interference threat from Part 15 devices (and local-area systems)

• When the potential for interference is analyzed on a system basis, the potential is demonstrated in its
true light and the problem is properly perceived as manageable by well-designed AVM systems

Proper power levels (with room to increase power as the noise in the band increases over time)

High-capacity (high level protocol error recovery)

Operation over reasonable ranges (moderate base station spacing)
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The Commission Should Adopt a Quantitative Definition of "Harmful Interference"

• Wide-area AVM industry supports adoption of an objective standard of "harmful interference" in the
902-928 MHz band from Part 15 devices

Objective standard would remove uncertainty in disputes and facilitate resolution in cases of
alleged harmful interference

Both wide-area system and Part 15 device developers would have benchmark for measuring
compatibility

• The current definition of "harmful interference" effectively places users of Part 15 devices at the
mercy of licensed systems

• Pinpoint has suggested that the Commission adopt a definition of harmful interference to which Part
15 proponents can design their devices and configure their installations patterned after the following:

The interference should be measured by the power received at an AVM antenna

Any signal at -90 dBm or less must be tolerated indefinitely by the AVM system

Any signal at -70 dBm or above will be considered to cause harmful interference to the AVM
system

Any signal between -90 and -70 dBm will be tolerated for "x" per cent of the time over any ten
second period, where "x" equals (5.0/dBm)e(-70 dBm - (power level of the signal received at
the AVM antenna)).
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The Commission Should Not Drop the Proposed Allocation of 902-928 MHz to AVM in Favor of
Enhancing the Position of Part 15 Devices

• Part 15 industry asks the Commission to overturn long-standing and sound spectrum allocation
policies

• Consideration of other spectrum for wide-area AVM would delay implementation of wide-area AVM by
several years right at the time several operators are ready to implement their networks

• Commission has recently made available over 40 MHz of unlicensed PCS spectrum that could be used
for Part 15 devices in addition to the hundreds of MHz that could be used to support the functions
such devices serve, on both a licensed and unlicensed basis

Part 15 devices are also allowed to operate with high power at 2400-2483.5 MHz and
5725-5850 MHz. This is 8 times the spectrum available at 902-928 MHz.

• Commission has recognized in the past that users of Part 15 devices should turn to licensed services
when Part 15 operation is inadequate

• No other viable spectrum is available for wide-area AVM

Spectrum recently released by NTIA around 2.4 GHz inappropriate for wide-area AVM

Absorption of the signal is far greater

Significantly greater multipath problems even with line-af-sight

Problems for AVM at 4 GHz even worse
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Consistent with Continued Operation of Part 15 Devices, a Band Plan Is Available That Would
Accommodate the Diversity of Wide-Area AVM Proponents

• Pinpoint modification of basic Teletrac proposal

• 912-928 MHz sub-band available to wide-area AVM systems on time-sharing basis and co-primary
with local-area AVM systems

• 902-912 MHz sub-band available to wide-area AVM systems on a primary basis, generally superior to
local-area systems

• Part 15 devices continue to operate throughout the entire band subject to obligations of noninterfering
operation, as defined by the objective standard of "harmful interference"
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912-928 MHz Sub-Band

• Wide-area and local-area systems share on a co-primary basis

• All financially and technically qua1ified wide-area AVM applicants filing within a filing window would
negotiate a time-sharing arrangement from common, equivalent bargaining positions

Negotiated arrangements may include elements of frequency division, COMA, statistical spatial
diversity, wideband forward links, and other characteristics of particular qualifying designs

In the absence of a successful negotiation, simple default round-robin arrangement would take
effect

Plan has the potential for future entrants through reopening of the window

• Sub-band would give local-area AVM systems opportunities for a least two, and as many as three, 6
MHz channels, as desired by several local-area system proponents

• Wide-area systems would have to tolerate Part 15 devices up to a certain interference ceiling
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The Wider Bandwidth Made Available Through the Shared 912-928 MHz Band Will Be Critical to
High-Speed, Accurate Vehicle Location

• The large capacity of Pinpoint's ARRAY'" system is critically dependent on available bandwidth

Severe multipath distortions characteristic of the mobile communications environment can be
effectively ameliorated by the signal resolution at bandwidths of 12 MHz and above

The vehicle location rate increases significantly faster than the occupied bandwidth for
bandwidths less than 30 MHz

Wider bandwidths give designers more flexibility and lead to significant gains in data and
radiolocation throughput

• The greater capacity of wider bandwidth systems allows the FCC to maximize the use of this band
while establishing a competitive marketplace

• Much like the "Steinbrecher Box", Pinpoint's system uses wider bandwidth to increase the spectrum
efficiency over that which can be achieved through simple, narrower bandwidth frequency division
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902-912 MHz Sub-Band

• Commission could license this sub-band in one of several ways:

frequency division

e.g., 902-906 MHz, 906-910 MHz, 910-912 MHz channelization

would seem to accommodate, for example, MobileVision, Teletrac, and Southwestern
Bell

narrowband forward links could be located within the system's channel or at 927.5 ­
928 MHz

statistical spatial diversity (Teletrac ex parte proposal)

time-sharing

• Any grant of exclusivity in the face of mutually exclusive may require spectrum auctions under recent
Communications Act amendments

• Existing local-area systems should be grandfathered and required to move only in instances of actual
interference that are not otherwise reconciled

• Local-area AVM systems should be permitted to attenuate side-band energy below 912 MHz on a
primary basis subject to strict power limits

• Wide-area systems in this sub-band also would have to tolerate Part 15 devices up to a certain
interference ceiling
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Other Operations Should Be Consistent With Shared Use of the 902-928 MHz Band

• Voice operations

Emergency basis only in a limited segment near the band edge at 902 and/or 928 MHz

Otherwise, in cellular, SMRS, pes, or other private radio or common carrier bands

• Data operations

On same signal as vehicle location pulses (Pinpoint)

In same channel as vehicle location pulses (Southwestern Bell) subject to any sharing
mechanism in place

In narrowband forward link
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The Commission Should Allocate the 902-928 MHz Band to Wide-Area AVM Expeditiously

• As the Commission recognizes, wide-area AVM will bring a host of important services to the American
public and will be central to the introduction of IVHS

• The industry has been under a cloud of uncertainty for almost two years

• Any substantial further delay may weaken the present opportunities to establish a highly competitive
environment for the provision of AVM services, in our nation's urban centers in particular

Page 14
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PINPOINT'S ARRAyTM WIDE-AREA AVM SYSTEM

• Designed to operate in the high-noise environment of the 902-928
MHz band

Can share with other wide-area systems

Can share with local-area AVM systems

Capable of tolerating significant level of Part 15 operations

• Designed to meet high-capacity needs of IVHS applications

Pinpoint can support IVHS initiatives requiring hundreds of
vehicles to be located per hour

wide-area traffic monitoring and control
traveler information systems
public and private safety
mass transit systems management

Pinpoint provides 3000 position fixes per second in a metro
area

10-250 times more capacity than other wide-area AVM
systems
Teletrac (35/second) would be consumed by needs of
police department in medium-sized city
SW Bell (4-20/sec) would be exhausted by a moderately­
sized taxi company

Accurate and high-capacity radio location is dependent on wide
bandwidth

ameliorate severe multipath at bandwidths greater than
12 MHz
radiolocation rate increases significantly greater than
increases in bandwidth

Ability to operate AVM over wide bandwidth on a time-shared
basis will increase overall spectrum efficiency of the band as
compared to narrower channelization

Pi~int
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GPS is Inefficient for
Urban Vehicle Location Applications

o Requires line-of-sight with 4 satellites
- Only 24 orbit the planet

- Buildings and trees frequently block out line-of-sight

- Long set up time (20 seconds to 2 minutes) for initial position-fix

o Poor accuracy: 340 feet accuracy with 95% probability if
in coverage (line-of-sight)

o Expensive differential GPS services can increase
accuracy
- $10 to $40 per month; and accuracies vary

- DoD is considering regulating differential GPS services for national
security reasons

o Only tells vehicle where it is located. No one else knows.
PinroinL COfi1uunications, Inc.
I'x Parte Presentation
PH Docket No. 93-61



GPS+Dead Reckoning+2 Way Radio+Modem+Airtime ­
Very Expensive and Inefficient Solution

Cost to xmit location = $ 0.05 per location
Once a minute average =$ 3.00 per hour

$24.00 per day

Radio = $ 500
Modem = 200
GPS Rec. = 500
Dead Reckoning = 1,500
Total Hardware = $2,700

On-board Computer
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Radio

DC Player with a

Digital MaP.
Database ~ ~
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Wheel Sensors Electronic Compass



4 FCC' RC11 ~o. 9 Federal CommunicatioN Conuni.s&ion •:ecord P'CC '9-113

7S . 89
75 . 82
83 • 85

86
8"1·89

9() • 106
91 ·95

119
120

121 . 123
124 • 125
126· 127

96·98
99· 100

101 . 106

114
115,118

IV. AtrrllOIUU'nONS AND AnUCAnONS l07· l27
A. Equipment Authorization Pro&ram l07· l25
Dac:riptioa of Measurement Fac:ilities 108· 109
Notified Equipmeat 110
Application for Certification III . 113

Authorizatioa of Multiple Devices in
One Enclosura

Chanaes to Cenifted Eq~ipmeftt

Party tt..ponsible for Compliallce with tbe

JleIuIatioDS
On·Site Masurements
labellial R.equinmenlS
Special ~riIa
B. MarUtiq of DiPtaJ Devices

RAdlAlon
Emission Limits
Antenna Conducted Limits for Receiven
Frequency Rance of Recei'len
Power liM C&rrier Systems (PlCs)
C. Measurement Tec:hniqlla
Detector Functions of Measurinllnstruments
Frequency Raqe of Radiated Measurements

for Intentional Radiatan
Measurement DiIwM:es for Diliral Oe'rices
Measurement SraDdardl

RM·Sl93
RM·S2S0
IU(·SS7S

Parqrapb No.

1

.'or. tIM
Federal COIftIll••1c:atloM <AMutillion

WuftinItoIl, D.C. 105M

GIN. Doduit No. 17·319

Subject

In the Matter of

8y the Commission:

Revision of Part 15
of the Rules reprdiq
the operation of rldio
frequency devices without 1ft

individual license.

INftOIKJC'I'ION
1. By tb.Is 8Ctlo1l, tIM Comtllillion is amcndilll Pans 2

aad 15 of the Illl_ NllldiDI tIM ftOD·licaDled opcrabOn
of radio fnqueac:y (1lF)~ aad tM equipment IU·

thorizatioD pt'OClIduni auoc*-d with t.biI eqwpmeDt.

141
l42
143

154

ISO· 151

l44 . 149

152· 153

128· 143
128· 129
130· 131

VI. ftANSITION TIMES PO. COMPLYlNG
W1TIITD NEW .llLIS

v.~ISSvr.s

CamPIII RIdio SystnIS
Spreld Spectnlm S,..ms
S~ field DiIlurbaDce Seruon

(Vebicle Radar Systems) 132
Alicollloldc VebicJe ldeatiftcatioa Systems 133
TunMl RMio S,..... 134
AntellU CollDlClioas Cor Intutional Radiaton 135
U. of Mllltip. lAteDdonal Radiacon 136· 137
TV (aterflce Dnic:a 138
TV8~"'''''' 139·140
Exemption lor otptal De~ with Low

Power CoDlUJDption
Radio FNCI-ncy o.ftMd to 9 kHz
a.q__ lor AlIaalioD 01 Spectrum

70·74

40·43

44·47
48· 49
5O·Sl

52
53·54
55·60
61·74
61·69

31· 32
33·34
)$·39

6· lSI
6 ·14

15 ·16
11· 106
11·19
20·19

lA~aotIND

DISCtJS&ION
I.G&NDAL
D. DEVlCIS StJaJlCl' TO PUT II
m. GINDW. TICIINIC.U. STANDAUI
A. CeneraJ CoDdUCl*l EmiIIion LiJIlill
8. Ceneral Radiated EmiIIioD UmitI
1. Radiated Emislion Wmils lor IDlIDCioaal

Radiaton
2. EJrceptioDS fO the CiIaInl UnUII
Operation in the 8aDdI 160-190 kHz aDd

SI~170S kHz
Operation ill the 8aDdI 27 MHa ... 49 MHa
Perirnecer ProtiIctioD S,...
ConuolaDd SecutirJ AJIra~ aDd

Other Periodic Opendoa
Cord_ Telepbo.. aDd 0tbIr 49 MHa

Transmiu.s
OperatioD ia tIM FM.~ Iud
Operation in eM TV 8aDdI
Field Disturbance SeRlOn .... 900 NHI
Cable Locatiq EquiplMat
3. New Bands
4. Restricted Buds
Frequency aanda DeIipafM ......icIId
Limits for SpuriOIll Emillio_ in the

Ilestricted Bandt
5. bdialed EmiJlion Limits for Ullint.ntional



r
FCC 89-103 Federal Communications Commission Record .a FCC Red So. 9

J

,

,
l

\

I

with the comments that a limit on maxlmum outpul
power over a spectfied frequency ranp IS a more appro­
priate standard for this type of equipment. Accordingly.
we are adopting a power OUIPUI limll of to watlS over lhe
frequency ranp ~5 kHz and one watt over Ihe fre­
quency range ~5-490 kHz. as proposed by Dynatel. In
addition. we are requmng ~ble locating equipment 10
comply with che AC power line conducted emission lim­
its tor those devIces llat connect co the AC power line.

3. Se'" Buds
55. In Ihe NOlKt. we proposed to authorize the opera­

lion of Part 15 devices on a number of new freqllency
bands, lWDely the freqllency bands l!located to indllSuial.
scientific and medic:aJ (ISM) devices. I' at hiper emission
levels. These freqllenq bands are: 13.553-13.567 MHz.
26.~21.28 MHz. 40.66-40.10 MHz•. 902-92' MIll.
2~2483.S MHz. 5725-5875 MHz. a.nd 24.~24.25 CHz.
As under the pneral limits. operation within these bands
would not entail restrictions on clannelization.
bandwldth, type of modlllation. or type of operltion. Th.
Commission stated that establishment of these n.w bands
wollid enable manufactllrers to introdllce new eqllipment
providiJ\l major benefits to consumers and to take Idvan­
tip of new tchnololies without lhe need for Commis­
sion rule maJUftI.

56. A number of comm.nters Object to permiui"l the
operatioa of Part 15 deYlces on ISM fNquenq buds.
FAA indicates that allOWiJ\l operation of Part 15~
on the ISM bands is a disservice to the pllblic. .. th....
are man1 Government and comm.rcial operations with
hip powered transmissions within and Idjlcent to tbela
bands. FAA stales that ISM bands allocated to tIM JO'VVD­
ment should not become locations for concentrations of
Part 1S devices. Oth.r comments. such .. those of AlI.n­
Bradley a.nd CE. expt8 tM belief tW sllch a IarJI
number of Part 15 users mipt operue on tile ISM bands
that the CommiJIion mipt cieclde to implement rtItric­
lions on autborizllct ISM UJlrs to procea the operacon of
Part 1S deY1ces from interference. Th. t..ape IJld ill­
dividlllJ ARS operators object to allowinl Part IS~
within ISM freqllency bands allOCllet1 to the Anw.ur
Radio $ernce. c:itinltbe possibility of interlvencc both to
and from Part 15 operation. »

57. CM. on the other bud. suppons the \lie of the
propoted new bands by Part 15 drrica CM ... thM
the FCC should leaw the dcision 01 whether any hip
power trarumiSlion. be it from ISM equipment. U. S.
Government SJIWftS. or ......ur rMJo, will c:a1lSe inter­
ference to a Part IS drrice to tIM manuf8cturer ud its
enlineerinl stiff. SEtA. in its comIM1ItI., states thlt Pan
18 devices ue allo.. unlimited radialion in th. ISM
bands, and. since bota Pan 18 and Part IS dnas ue
reculated to protect luthoriJed 5e"1ceI. these devicll
shouJd be ttated similarly with respect to emission limits.
Other comments from th. manllfllctuten of control aDd
security aJarm deviCCl request that a new c:l.aiftcation be
established under Part IS to permit hi....r emisions I• .,.
els for Part 15 deYic:ea located in inchlltrial. comm.rcial
or bllSio_ esaablishm.nll. They indicate such an Ip­
proch 'WOuld be similar to th. dilllrentimon bet...n
a.. A a.nd a- B compucen. 11 In suppon of this
apprOKh they indicat. that spurious emissions from
transmitten in th. authorized radio .nices .re now
permitted at hip.r le.,.1s than emislions from Pan 15
devices. NTIA responds to these comments by SlItinl that

3512

the number of transmillers In the authorll.ed >et'/u;es ,5 a
,mall fractlon of the number of Part 15 deVices. 'TlA
also states that tnlerference from a licensed transmitter
generally can more easily be Iraced and eilmlnated than
Interference from Part 15 deVICes because the frequency
and [ocallon of a licensed station are ordlnanlv known.
whereas II IS more difficult and expensIve to locate and
eliminate a mUltitude of Part 15 deVices.

58: W~ continlle to believe lhat chere are many POSSibl'~:
apphcauons for Pan 15 devices within these ISM bands.
The fact that th.. freqllencles may not be SUitable for
cerllin consumer devices is not a reason to prohibit Part
is operation. We note that presently there are many Part
IS .pplications tAIl are tolerant of Interference or ISOlated
from pot.ntia! inletterence SOllrces. We beli.ve that min­
ufactllten. if Ii..n the opponunny to use the ISM fre­
qllenci.. Will deveJop many ne.., and practiC&i uses of )1

Part IS dcYic:a. Thus. we wiJl not resUlel the use of these
~ucIs by Pan I' equipment becalllt of lhe posslbilily of I~
In...rference to that equipment by equipm.nt operannl r
under 01_ rule pans. '

59 We also believe that the probability that Pan 15 !
operations WtU cause int.rference to authorized serVICes
in the ISM bands abow 900 MHz IS low. Fine. Ihe rate at
whicb radiated emissions are allenulted. espec:iaJJy from
interveainl objects, is quite hip in these bands. Sec:ond.
the potential for th. Pan 15 device to receive interference
is milch P'-ter than the potenttaJ for the Pan 15 device
to callSe int.rference. Bec:awe of the possible applications
which exist tor viabl. \l5tS of these bands. lhe proposed
rules are beinl implem.nted.

60. As for requests from SEIA lh.t Part 15 devices be
permitted to opera... with additional field streneth in the
bands aUoClted for ISM operation under Pan 18. we note
that Pan 18 is In authOrized service. Pan t8 devices are
permitted to radiate witbollt a limit on the level of radi­
ation onJy in those freqllenq bands in which ISM opera­
tion is the primary .Ilthori%ed senlce. Part 18 devices
operlted in this manner are not required to provide any
protection from int.rfe...nce to other authorized services
located within th. ISM binds. For Ihis rusan and the
pot.ntia! for such Part 15 devices to cause interference to
authon.d radio services located in the ISM bands. we are
denyln, SEJA's I'tq'*l. Further, we find Ihlt lhe request
by the muulKturen of control and security alarm de­
~ to esaablish I special C...iftCltlon under the Pan IS
ruJes permininl hip.r emissions is beyond the scope of
this proceedin.. Wt &lID noce thai. in many instances. the
-ea tor bi...... emillions ~Is can be met throup
optrIliotl uader Olle 01 the .uthon.d .mees. In view of
tM ....net of int.rfennce proteCtion for Pan 15 devices.
it wouJd .".., dIM. wheteYe!' poIIible. operation under
tile IUmoru. .-.'iceI would be preferable to operation
under the Part l' ruJes. W. therefor••ncourap parties
with need to operMe 1lF tqllipment at hlper emissions
~ tban Inc. ptnIlin... h....ia to seek authOrization
u.... other p....... of .lur rults.

.t. RtIIricI.ed ....
61. '''''"11&1 IJMds DaiI",,"d I&J RtSWlld. In che

.'Vo~., we proposed to prohibit the operation of Pan t 5
incentional radiators on tbe frequencies used by certaan
sensitive radio .nices. i.e., frequency bands allocated for
sernces in'lOlvinl salety-of-life or tor services that uulize
very low received sipa! I.vels. n These proposed re­
Sltlcted bands were coordinated with lhe :"lTlA prior to
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